Hypoxia up-regulates telomerase activity via mitogen-activated protein kinase signaling in human solid tumor cells.
Solid tumor cells are often exposed to hypoxia in vivo, which has been suggested to promote genetic instability in those cells. Telomere elongation by telomerase is implicated in chromosome stabilization in immortal cells. Here we found that hypoxia enhanced telomerase activity in the solid tumor A2780 and HT-29 cells but not in the leukemia U937 cells. The telomerase activation correlated with activation of mitogen-activated protein kinase (MAPK) and c-fos expression. The MEK1 inhibitor PD98059 repressed telomerase activation in the hypoxic cells. Consistently, a dominant negative MEK1 inhibited telomerase activation by hypoxia. Finally, we found a good correlation between telomerase activation and resistance to apoptotic cell death under hypoxic conditions. These findings indicate that hypoxia up-regulates telomerase activity via MAPK cascade signaling especially in solid tumor cells and suggest that solid tumor cells might enhance the telomerase activity as a stress response against genotoxicity induced by hypoxia.